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Experimental study on hydrogen penetration into cables under corrosive environment
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For the purpose of checking the hydrogen penetration and hydrogen embrittlement tendency of galvanized high strength steel wire
used for main cable of suspension bridges, we had indoor test in order to measure hydrogen diffusion under several condition ; steel
coexisted with zinc, oxygen or rust, and hydrogen embrittlement of partially corroded wire. The wire under neutrality environment is
penetrated more hydrogen than that under acid environment. We have found there is little possibility of hydrogen embrittlement

caused by corrosion of galvanized high strength steel wire.
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Fig.1 General curve of hydrogen evolution
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Fig.2 Self-potential measurements
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Photo 1 A test piece before examination
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Table 2 Measurements of released hydrogen
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Fig.3 Amount of first peek hydrogen (All cases)
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Fig.4 Hydrogen evolution curve (case 5)
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Fig.5 Corrosion weight loss of Galvanized steel wire
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Photo 6 A test piece before examination
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Examination on management of cable-band bolts on suspension bridges
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In general, cable bands need axial force maintenances of band bolts after completion in order to ensure the required safety against
slip. A rational and economical management is required to be obtained since the reduction of axial force in the band bolts occurs
continuously. The aims of the examinations are ; 1) to judge whether the band bolts shall be re-tightened, and 2) to decide when the
band bolds shall be re-tightened. The following examinations were carried out ; 1) investigation and analysis of the reduction in axial
force of band bolts, 2) creep tests of galvanized steel wires, and 3) evaluation of appropriate safety of cable bands. This paper de-

scribes the brief report of the foregoing examinations and the future plan for the forthcoming examinations.
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Study on seismic retrofit of the Ohnaruto Bridge
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The Ohnaruto Bridge is a special type of suspension bridge that has multi-column foundation, side tower, back-stay span trussed
girder. Based on the seismic verification of Level 2 earthquake ground motion, it was found that damage during the earthquake
could not ensure the seismic performance (seismic serviceability and seismic reparability). For this reason, it was planned that seis-
mic retrofit of the Ohnaruto Bridge will be completed within the ‘seismic retrofit three years program’. This paper describes the
seismic verification and seismic retrofit of superstructure of the Ohnaruto Bridge.
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Table 1 Analytical models and calculation methods
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Table 2 Calculated results of seismic verification
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Table 3 Guider displacement of longitudinal direction
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Table 4 Results of seismic verification of wind tongues
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Table 5 Measures for seismic retrofit of structural members
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Study on a dynamic characteristics identification by bridge monitoring data of the Akashi-Kaikyo Bridge
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It is very important to clarify the dynamic characteristics of bridge in the design and maintenance of a long-span bridge. In order
to identify the dynamic characteristics of bridges, field vibration tests were carried out at many long-span bridges, including the
Honshu-Shikoku Bridges. However, there was no machine for field vibration test of the Akashi Kaikyo Bridge when it was com-

pleted.

This paper describes an identification method of dynamic characteristics by using the field monitoring data of the Akashi Kaikyo

Bridge.
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F—1 BARROEET—% (RD %)
Table 1 Monitored Data for Analyses (RD)

r—2 £R/H TR ] SEE R (m/s)
1-1 2002702701 01 : 40—03 : 20 1.5
1-2 03 :20—-05: 00 1.2
1-3 05 :00—06 : 40 1.1
1-4 07 1 30—09 : 10 2.2
1-5 09 :10—-10:50 1.9
1-6 10:50-12:30 3.4
1-7 12:30-14:10 4.6
1-8 16 :20—18: 00 2.0
1-9 18 10019 : 40 1.9
1-10 19 :140-21:20 1.5
1-11 21:20-23:00 2.7
1-12 2311000 : 50 3.5
1-13 2002702702 00 : 50—02 : 30 5.5
1-14 02 :30—-04:10 3.9
1-15 04 : 1005 : 50 5.3
1-16 10:30-12:10 3.3
1-17 1211013 :50 5.3
1-18 18 11019 :50 4.7

R—2 BMET—% (ERA &)
Table 2 Monitored Data for Analyses (ERA)

r—2A #£/R/H I [ FHEE (m/s)
2-1 2002701726 04 : 26 —04 : 56 4.3, 4.6, 5.4
2-2 2002,701,725 09 : 26 —09 : 56 5.1, 6.3, 6.4
2-3 08 :56—-09 : 16 5.5,5.5
2—4 10 126—10 : 36 6.7

2-5 11:16-11:26 6.8

2-6 10:16—-10: 26 7.3

2—17 1999702703 07 : 50—08 : 00 15.0

2-8 1999701729 01 1 50—02 : 00 16.6

2-9 1999702703 06 : 50—07 : 00 18.1
2—-10 1999712707 00 : 00—00 : 10 20.1
2—11 1998709722 13 : 53—14 : 03 26.2
2-12 14 73314 143 28.4
2—13 14:03-14 123 32.0, 33.1
.
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Optimization of Water-Jetting Tunnel Wall Cleaner
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Side wall of tunnel needs periodic cleanings because the visual environment in the tunnels gets worse by the dust on the surface
of the side wall. JB developed a water-jetting tunnel wall cleaner by which cost reduction can be expected instead of the ordinary
brush cleaner on the multi-purpose vehicle. However, at the first time, the effect of the cleaning by the water-jetting tunnel wall
cleaner reached only 60 percent of 80.0 of the luster degree, which had been the target effect of the cleaning. After a number of the
experiments and improvements of the machine, a prospect to get the target effect of the cleaning has been obtained. This paper re-

ports the optimization of the cleaning machine for tunnel side wall to improve the effect of clcaning.
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Photo 16 Detergent scatter situation
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Photo 17 Washing situation
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Fig.6 Cleaning result of tile wall
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Fig.7 Cleaning result of tile wall
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Photo 18 Situation after cleaning
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Improvement of Dry-Air Injection System for Cable of Seto-Ohashi Bridges
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To protect cable wires of three suspension bridges in the Seto-Ohashi Bridges from corrosion, the Dry-Air Injection System has
been operating since 2002. However, after three years of operation, some portions of the cables kept high humidity.

In order to improve these high-humid portions, additional injection covers were installed following the assessment of that effi-
ciency. At the same time, corrosion of the cable wires was inspected. In addition to the above mentioned assessment and installation,

improvement of the cable humidity is described in this report.
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Fig.3 Distribution of Air Pressure before Improvement
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Table 1 Dehumidification Time (Days) for Various Parameters
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Fig.4 Distribution of Humidity before Improvement
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Fig.9 Humidity Distribution after Improvement
(East Cable, Minami Bisan-Seto Bridge)
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Seismic Retrofit of Innoshima Higashi Viaduct (Design)
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According to seismic assessment of the Innoshima Ohashi Higashi Viaduct, a three-continuous steel truss bridge, the bridge turned

out to own not enough seismic performance ;

some main chords, diagonal members and lateral bracings of the steel truss possibly

suffer damage during a large-scale earthquake. After performing investigations for seismic performance improvement in terms of

seismic isolation and energy dissipation,

replacement of existing steel bearings to seismic isolation bearings was selected as the

seismic retrofit measure , which costs less than strengthening the steel truss.
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